Physical and genetic mapping of cloned ribosomal DNA from Toxoplasma gondii: primary and secondary structure of the 5S gene.
The ribosomal DNA (rDNA encoding rRNA) of the obligately intracellular protozoan parasite, Toxoplasma gondii, was identified, cloned, physically mapped, its copy number determined, and the 5S gene sequenced. Using total RNA as a probe, a collection of recombinant lambda phages containing copies of rDNA were isolated from a lambda 2001 tachyzoite genomic library. Northern gel hybridization confirmed specific homology of the 7.5-kb rDNA unit, subcloned into pTZ18R, to T. gondii rRNA. The mapped rDNA found in pTOX1 contained small ribosomal subunit (SS; 18S)- and large ribosomal subunit (LS; 26S)-encoding genes localized using intragenic heterologous probes from the conserved sequences of the SS (18S) and LS (28S) Xenopus laevis genes. the physical mapping data, together with partial digestion experiments and Southern gel hybridization, confirmed a 7.5-kb rDNA unit arranged in a simple head-to-tail fashion that is tandemly repeated. We estimated the rDNA repeat copy number in T. gondii to be 110 copies per haploid tachyzoite genome. Parts of the SS gene and the complete 5S gene were sequenced. The 5S gene was found to be within the rDNA locus, a rare occurrence found only in some fungi and protozoa. Secondary-structure analysis revealed an organization remarkably similar to the 5S RNA of eukaryotes.